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FE. HIW: IR ILIR = 4E8) ik A AR iE (3D-ASL) H AN & 1E F N\ [ i L 377 & (1K AT 472k
HERATE. Jiik: ¥ 63 ARSI E o g, Ll 60 B A Stek, A4l (<60 %, JL33
N, CPYIER 36 %, o BPE 14, k19 A B4l (260 ) JL30 A, PR 69 %, H
REE 12 A, 2 18 Ao R MRI. ASL & 3D T1 JFFIH T A, 2 K45 H 4 3
My (CBF) M, ¥ CBF DRI 3D-T1 FEAIAHVCHEL, 43 2 4% 5847 14 i CBF {&, A
Ji Z WL BT CBF (H 5 4E# . Y AN DL AL 2 TR IR e R . &5 R At Tind
[ CBF {8 Lt 22 M f 75, B HAb 34 2245 BN CBF 4.2 Al (I 228 L824 X (P>0.05); A4l
MM LG B A IRSE BB EE v Sk (%) CBF A8 bL 2ok i) CBF (BAIG. AS[EIEA7 CBE {f .2 1A [t 2 5
BRI (P<0.05). 45i: ASL RS VAl IF 0 A M &, 4E6% . PERIANEE A7 % CBF
AN RS- AR

KRR kA BEbsIc; I s RIS e
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Bk H JiEbrid Carterial spin labeling, ASL) Jef5ae — Pl & K o ifi A1 ()87 7
5, MR S 7 X 0 CHE AT B AL AR P U VS A AT A 2 1) M P o ASL 2 B3 4 ik
X Bk A BEFric (pulsed arterial spin labeling, PASL). ¥ 4EZh Ik H g bx i
( continuous arterial spin labeling, CASL). UL M B 3% 42 ik v zh Bk B BE Fr ic
(pseudo—continuous arterial spin labeling, PCASL). CASL pif%is B k. ML,
ANACAT LI AR 22 2 iy ELRT DA S bR T RIS AR T O R A SR
I PR I8 Y e /> o T PASLL it T ) P P K o O T B i, o 8 6 1 85K LA, il R b
LA, R AR, PR R Z, WG R LK. PCASL™ 4
BT ZHKA, HAFWE LA bR D R AL .

IR & (cerebral blood flow, CBF) JE4&4%F 100 g ixiZH e 5 A7 I 1] Py i i F) A
o IEH R CBF {5l 40~60mL/ (100 g *min) . Chen % HF5T R, KA i 547 f)
CBF HAFAEZE 72, JFA R MR M . 05 i 2 5 o ABIF9T3E F 3D-ASL [y 41 49 41 1
N KN, EOB A AT W05 o C R, Toimt, S, B ). BERCTY X CBF {H 2 A5 A [A],

s BHA: 2018-01-18.
ReGUiH: Bl X DA ERG 0 T AA B TRERA LI H (JWRC2014D04) 2.
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FHo TGN AEE LLABAL I OC AR o I T AR R T N KNI AS [R] AL 2Z 1A K CBF B
Zedt, AT IREIME. JoX EE AR 3D-ASL AR BE I 01 A A A4 0 £ o ot 37 o v e
IRIR R, A8 2P0 M A A AR 1 H A

1 #ERETE
1.1 —RR&EH

KR T 2R A B R F LR R, A S S A A iy 2 238 0 1 [ = P R i
MR WEERF SRR R AL 63 A, b5 26 N, & 37 AN, 4F#Y 22~83
(53.46 £20. 11) % o ARAFAFWER AT 60 &2 41, A4l (<60%) 33 N, B4l (=60
%) 30 A

IINARE: R EE T A S, eI s BRI e A A A T v A R 3R
s, L MRT F4 CELEE TIWI. T2WI. FLAIR. DWI 581D Sy CAiZERikl, #h& &
GL R A TS RGO T R MEAR DL, H ARG S HERR bR RNEEE &8 7,
A B ARAEE, RO AT g S 4 Jm SO

1.2 E5FF*

FTAT 4 GE discovery 750 3.0T MR 14l & 5e i, ZEMBIRHI kL HIM 32 il
TEZEIE, RGN MM, Stk RG4S TIWI. T2WI. FLAIR. DWI. ASL i1 3D-T1
FPA MG, R IEHEL A T 5 IR G IE LK

FIiZ4: FLAIR: TR=1902ms, TE=24ms, 2% 16, JZ)5E 6mm, JZEE 2mm, FLEF
FOV 24 cm>24 cm, NEX & 1, 4ifF 320 %224, TIWI: TR=9000ms, TE=128ms, =% 16,
25 6 mm, EIAEE 2 mm. MLEF FOV 24 cm <24 cm, NEX 24 1, %[ 256 %256, DWI: TR =3 800 ms,
TE=1ms, JZ%( 16, J22)% 6 mm, JZ[FE 2 mme FLEF FOV 24 cm %24 cm, NEX 24 1, %EF§ 160 %160,
b {H+Z 1000, 3D-ASL: TR=4938ms, TE=10ms, Z/F 4mm. #E FOV 24 cm %24 cm, NEX
K3, HEFE 320 <224, bR ZEIREFIE] 2 s. Ax 3D-T1: TR=8.2ms, TE=3.2ms, 2/ 1.2 mm.
PLEF FOV: 24 cm>24 cm, NEX A 1, HEFE 256 %256,

1.3 E&a#H

&M ADWA. 6 JAbFE TAENS, Functool A, HBNAEM ASL-CBF KGR IEE, FIH
Ax 3D-T1 P45 O EUGAHVL G, SEHUE— 2 I EOGER AL (RO, 43 Sl 5 500 5 Fisi
e CRI S TR Sy B SRR X BBk CBE B A PRAIE ROT (1) — 35k F v] LEpE,
BRI BRI FR A SR 5 3, J68 ROT BEEAE 70 NHAA, — ALY 1mm? .

DN IR RSP TR S KL v Tt R i = A AR, O DR B R T, R
BRI 3 RECEIIE . AW CBF i = (AWK R BR (1) CBF i + A I K i 3K 1)
CBF 1H) /2,

1.4 SZit=ErhA®E

FIF SPSS 21. 0 BAFIATA 40T, T RRER 8 bt 22 3808 . RN 2
J7 75387 (analysis of variance, ANOVA) ELHCPIMASIE X CBF {H 1) 5 2575 M 2557 X
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Jr 22 PEBORER X € R PUAS e AT PN« OO o 3L Bkt R 22K (1 CBF
R ZES R A G2 8 o R AIREAS R LA A B AL A] A 5 2 41 1W) 4215 CBF
I ZE A TG 2 e BILLP<0. 05 %R B A g8 .

2 #HR
2.1 BRERESEEG

MNP R IR 3L 63 N, JL ASL-CBF K Az ASL-3D-T1 VLI WP 1. 63 {5 fid e i i
F I MR % P25 2 W S S 24048 . ASL—CBF & 2% ASL-3D-T1 DUJC & Ay ¥ 26 b op Ui i <
JRBEVEAR SR, RIS X .

(c) ASL-CBF & (d) ASL-3D-T1 VL &

BI1 2ok, 26 % CBF WU BREETRIRR, R W] S i wE X
Fig.1 Female, 26 years old. CBF showed that bilateral hemispherical perfusion
was symmetrical and no obvious abnormal perfusion area

2.2 WXk A EERL CBF B8] AY LLER

PR #5806 2 18] CBF AH FL ) 72 e BT Ge vt i@ 30 (P <0.05), WG ANH] X
SR CBF R 22 1o 5 A A AN AR CBF AEHEAT EEER (WL D).

JEAMABI L THIH- CBE EAR AW, Ageih s JRMin . BT A& 3R CBF
EAEZEA P ZE e i gi it 2 L (P>0.05).
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2.3 A[EMH CBF EAIELE

B AITF A IEAMER T 225510, WALRFER =R L8 # = L (P>0.05).
2 K CBF B FSEFIME A (53.39 7. 66) mL/ (min« 100 g), 4 K CBF B [ FE3E N
(48.86 %8. 14) mL/ (min * 100 g), 2P CBF {E LB MEMI R (t=-2.26, P=0.03) (W% 2).

21 UK i - 3RAN [R1 B A7 1) CBE A1) (1) LL 3%
Table 1 Comparison of CBF values between different parts of the hemispheres
of the cerebral hemisphere

CBF P4{f [mL/ (min + 100 )] it
EIEA
st Fifl t p
it 41.76 £10. 67 44.60 £11. 63 -2.74 0.01
Thi 41.76 £10. 67 44,60 £11. 63 -2.74 0.01
o 65.05%11. 16 65.18 +£11.43 -0.16 0.88
B 47.67 £11. 68 47.76 +£12. 44 -0. 88 0.93
FEJEY 44.29 + 8.50 44.88 + 7.50 -1.01 0.32

SRR 51.51% 8.15 51.39 %+ 8.21 0. 51 0.61

F 39.97 31.08

P 0. 00 0. 00

FE 2T, P <0.05 BEERE L.

%2 B ER CBF {H I Heis

Table 2 The comparison of CBF value of men and women hemisphere

R Lo
el NE SEH44E [mL/ (min + 100 g)
t p
Pitis 27 48.86 +8. 14
Ak 36 53.39 +7. 66 226 0.03

JSTREA t By, P <0.05 A4l L.

2.4 A EE# CBF ERILLE

LT O IE AR T 22550, AN ZE R ARG G2 E X (P>0.05). A 44
Jixi CBF B [f)°F-3){H K (54.18+7.88) mL/ (min<100g), B 414 CBF 1R I F3{E K
(49.97+7.45) mL/ (min+100g), B4 CBF fELk A 4HME (t=2.21, P=0.04) (JL% 3).

3 ANIFAFEREAL CBF A 1 Huik
Table 3 The comparison of CBF value of different age groups

BRI Rie)
WS N SPIME L/ (min « 100 g) ]
t P
<60 33 54. 18 £7. 88
2.12 0.04
> 60 30 49.97 £7. 45

JTREA t B, P <0.05 B4l L.
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3 itit

ORI D I 3 R 3 55 0 R e R K PR S, AEAR 250 2 . ¥ 7 T BT AR
2 S = € e L 11 S 1 i N2 S M= e . i = 0 | WS~ O N
(Single—Photon Emission Computed Tomography, SPECT). CT ¥Ey¥ A% (CTP). IEH
TWiZ B (PET) FIZh A om g PR BEE LR (DSC-PWID . CTP MK, #FHFZEAMNE
PEESER, AT, St . SPECT SRITTSUN P ERFIME bR S, R,
brid¥or N, EEBA

PET IbRiC) 2 bmid /K51, BHARAE SR A%, DSC M ALIE e ANEANIRN, A1,
PRSI . AWTSUAE ] 3D-ASL Jyik, FUHIIARP B TAE xS b, AN A, $AE )y
fi7, HoL, HAWESME, FelidEH TS DhaeA R el b i ol 5 . 3D-ASL 1
ST BAT R E RS e PE AR ST RS, DAakE G T PASL IRIHEVEAI AT (R LUAIR (1) i £,
FEI AR _F 3™

AT BFICIEH N 3D-ASL ¥ CBF {E, LbAIFHr CBF (H 5D 5647 5
TEW IR R o

3.1 CBFESEMIFAMIRIRIKFR

AWEFCHAF LA PIOIRE S B BERRATIX A 4xfiki CBF fELZ IR LLACHS B B4t o2 22
5t G EEAERWFFURRT . EETR Z2 AT PO A AT CBE {H - 18] 1) Z2 5747 Ge v 5 R
(P>0.05), XGHRECEMBFFCAARRE ™, 0T fil 2 oh 00 0025 34090 H TR 115 4 3
5 MTAEFTBAT IO AR 5 SR BERUBC SRS K it I 8 A K 4
& 8 M Sk LS, AT AU 32 JETE Sk ik bl FRAS A0 B 4RI I e Kbl B 0 mT ¢
AT G R P AL FiR AR A ) mT g B 2k Bl Sl 7R R

2011 4 Chen %5 "W 5 2c A4 14 00 K i 2 BRBE 26 45 1) CBF i 11 2 52 1 4001 2% 1 X
Ky, JEPTAF TR it MO0 A DA R A R CBE AR LEAS 0 g, 10 T3_E ) CBF {1
LA AG . PRI, 2 45 T (¥ CBF {2 15— B0 A e Wl i — Btk 458, )
e i TR L LT O BT R, WHCIL. WS BB RS, TR ER
HATLL T REAE e A B R AN FRI, Wil 5 ZhAg, 95% LA E A9 A by Ze VAR S e 2
Ao T W RS, W e SR gL BT RE, WiE S L DL KRR, A
PR R 2% .

AWFFTA M) CBF A AT W) B 22 5%, 5 DUE IR — 80, (HABIFUR I
W TR CBF B A 225w, TR B W REA A O, M&IAT KAEARMRTST. /A
A7 NSRS TR A O 1 TR T AT A P R ARE S5 T B R AR B o T
3% 00 R TTRH P 000 e K i 3l Mk (ki Ak, At 8 D H 93 e i P sl A . K i
i 3 ANANTR A I DX, AN [ DX S PR T AN T HL o DA i 9 ik ) 46 00 DX ) 7 I 3 v
FAp

3.2 CBFESM4RRIXZR

AHFF LA W) CBF AR L T Mo, 5 SCHRIRAEARRF ™ 1, I Al R 2oV e
BVt , L A Ry R 5 R a4 P L 2 L T A Ry e £ o 0 A L 2 L 5
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(AR, BT DA Lo P IR B I A8 i ot 97 e 24 LR 5 1 v
AW ARIE"", CBF A 1848 20 Lok v LL [ 4 68 BE 53 MR f¥) CBF B /&, TS24 ot fl 3%
AE BRI CBR (T S 22 . AT 22358 ] PET % 58 4c i CBF {Hdb47 Eb, £ofkn CBF {H Lk

Bk,
3.3 CBFES5HZE#HIXAR

ATWFFCARIE " B AR RS (RS 0, i CBF (B4R . KRR 60 U /E P B4R, ABIITK
UAL B WAL [ 2= 5 BAT Goit24 0 o DRSS (M35 0, i CBF L PEA%, 5 3Cikd
B8 XA BB R K, £ 8 KA ERHEE, MEm L ims %
&, A WCAE BaT Tk I ThBE T B

60 % UL B2 N, ORI A AN [R) R R R A4k, 5 3l ok o 1 R 2% b g
R, LR R K, WS BoR TR AT L MEIK CBR W B L R Ltk
() CBF {1 &

3.4 %

3D-ASL BeMEHERf I & fixi CBF EL, X fibi P #5358 457 () CBF B I 3 FL A w] B &2 Pk S mT AT 1k o
R P R BRI X 1 CBF BB 25 G R g vt 22 X, ARt Thi: CBF (B
ZESFEGERE N, HAAMIE CBF {8 &4l

LT BRI CBE ., 4FE#/NT 60 % 1N CBF i Tk T 60 ZME, Wi A
[i5] #5457, CBF fE AN .

3.5 AMRBIFRME

BEAR R, FR ML, Hrh 40~60 B HEBBMPEARE A, PEWSEIR
534 5) . Ja A PR T3l CBF, HARRRFERIRZE, KRS ZHMEE EUR RN
A

HEH ROT IR DX 3 A AN 5T, SR BEMLIBCR, =IO MEL, ASHERR U5 K5
i CBE A7 AE 22 57 I n BEE, i 2255 0 A OE v )9 A 4 AR B, JE G5 A 6 10 M ot 3 00
SEASUEREAT R LG o 5 852 A T B RREA B I 40 0 DN B A 5 5
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The Study of 3D-ASL in Assessing Cerebral
Blood Flow in Normal Persons

PENG Xiu-hua, GU Xiao-li, ZHANG Shi-yu, LIANG Zong-huiM
(Radiology Department of Jingan District Central Hospital of Shanghai, Shanghai 200040, China)

Abstract: Objective: With the increasing incidence of stroke which is due to the reduction of cerebral blood flow,
the quantitative measurement of cerebral blood flow is very important. There are a variety of quantitative
detection methods of cerebral blood flow, the commonly used quantitative detection methods are PET and SPECT,
but there is radiation of the above detection methods, and the operation is complex. The purpose of this study is to
measure cerebral blood flow of normal persons by three-dimensional magnetic resonance arterial spin labeling
technique (3D-ASL). Methods: Sixty-three health persons, who were divided into group A (< 60 years) and group
B (> 60 years) according to age. The average age of group A was 36 years (including 14 males and 19 females),
the average age of group B was 69 years (including 12 males and 18 females), accepted examinations including
routine MRI, 3D-T1 and 3D-ASL sequences. We got the cerebral blood flow maps and matched it with the 3D-T1
images. The CBF values of every part of brain were measured, and the variance analysis method was used to
compare the CBF values of every lobe, basal ganglia and cerebral hemisphere between the two groups. Results:
There was significant differences of the CBF values in frontal lobe and parietal lobe between left and right
hemispheres in two groups (P <0.05). A significant difference of the CBF values of bilateral cerebral
hemispheres, frontal lobe, parietal lobe, temporal lobe, occipital lobe and basal ganglia was found between group
A and group B (P <0.05). The average value of group A was higher than that of group B. The CBF values of
bilateral cerebral hemispheres of female group were significantly higher than that of male group. There was a
significant difference among the frontal lobe, parietal lobe, temporal lobe, occipital lobe and basal ganglia of CBF
value in the same person (P < 0.05). Conclusion: The 3D-ASL can be used to evaluate the cerebral blood flow in
health persons, and the CBF value was significantly affected by age, gender and location.

Keywords: arterial spin labeling; cerebral blood flow; magnetic resonance imaging; cerebral lobe
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